The urinary complications of recurrent pelvic malignancy in women can be amongst the most formidable problems to confront the urologist -or, indeed, the gynaecologist. First, it may be by no means certain that the urinary problems are due to actual recurrence of tumour rather than to complications of treatment. The patient is often young, with heavy family responsibilities; and any reparative surgery is likely to be complicated by previous heavy pelvic irradiation, so that healing will be much delayed.
Ureteric obstruction
After radical treatment of gynaecological cancer, the ureters can become involved in postoperative or postradiation fibrosis, which may be unilateral or bilateral, and this may look exactly like obstruction due to recurrent tumour. Marton & Belohorsky (1974) have described unilateral ureteric stasis in 15 (6%) of 256 cases after surgery and radiotherapy, and in 11 (3.5%) of 308 cases treated by radical radiotherapy for Stage I and II carcinoma of cervix between 1964 and 1970; bilateral ureteric stasis was seen in 5 (2%) and 2 (0.65%) cases in each treatment group respectively. Cecuk (1971) observed ureteric obstruction or stenosis in 17 (3.1%) of 537 patients after radical Wertheim's hysterectomy.
Unfortunately, ureteric obstruction first observed some months or years after previous treatment for pelvic cancer may be mistaken for a sign of recurrence and used as the basis for a bad prognosis (Van Dyke & Van Nagell 1975) . In fact, Perry et al. (1975) have suggested that in as many as 24-33~~of patients dying with uraemia after radical radiotherapy for cervical cancer, there may be no evidence of persisting cancer at autopsy, when the obstruction is found to be due to postradiation fibrosis. This is obviously an important distinction to make, as lower ureteric obstruction on one side can be by-passed by transuretero-ureterostomy, and if bilateral, the urine can be carried from the upper ureters via an ileal loop to the dome of the bladder -ileo-neocystostomy. Perry et al. (1975) described 6 patients who were alive and well 1!-4 years after this procedure, and we have one similar case at the Royal Marsden Hospital who has maintained excellent renal function for 6 years ( Figure I ). Kontturi & Larni (1972) described 3 cases in which ileum was used for major urological reconstructions, and they pointed out that the ileum could be used to close a fistula, and that if ileo-neocystostorny was unsuccessful, conversion to ileo-cutaneous diversion was relatively simple once the urinary conduit has been established ( Figure 2A ,B,C).
. Once there is histological evidence of recurrent tumour, however, relief of ureteric obstruction may not be advisable. Brin et al. (1975) have described 47 cases with palliative urinary diversion for pelvic malignancy (of which 8 were gynaecological). Average survival was only 5.3 months, and 64(~of the survival time was spent in hospital. In addition, 20 patients needed a total of 29 additional operations. This seems a grim reward for such major surgical intervention.
Clearly, it is important to discriminate accurately between those patients in whom ureteric obstruction is due simply to postradiation fibrosis -when ileal interposition or diversion may be associated with an excellent prognosis -and those with definite recurrent pelvic malignancy in whom urinary diversion is probably unnecessary and meddlesome. 
Urinary incontinence
The development of urinary incontinence after the treatment of pelvic malignancy in women always suggests the development of a fistula, which may be ureterovaginal, vesico-vaginal urethral, or a combination of these. Sometimes, however, the incontinence may be due to a contracted bladder with severe detrusor instability, or to urethral fibrosis. Full investigation is therefore always necessary, including intravenous urography and cystoscopy. Bilateral ascending ureterograms should be done to make sure that a ureteric fistula is not bilateral or coexisting with a bladder fistula. The presence or absence of active pelvic malignancy must, of course, be established before deciding on treatment.
Ureteric fistula is usually complicated in these cases, and is seldom suitable for repair by simple ureteric reimplantation, since previous radiotherapy may well have devitalized the lower ends of the ureters. Wallace (1972) has described successful results in 12 of 16 'complicated' cases with the Boari flap procedure, which uses well vascularized bladder to bridge the gap up to healthy non-irradiated tissue. Transuretero-ureterostomy can be a very useful procedure provided the lower end of the opposite ureter is normal. Ileal interpostion may be required for bilateral fistula. . Vesicovaginal fistula is a difficult problem after heavy pelvic irradiation. Mack (1969) described his experience with 25 cases, of which no less than 18 required urinary diversion, 5 by conduit and 13 by transplantation of the ureters to the colon. If there is active tumour in the edge of the fistula, no repair is likely to succeed, and if the patient's general condition is good, early urinary diversion is probably the treatment of choice. In carefully selected cases this may be combined with pelvic exenteration. I believe that ileal loop diversion is preferable to ureterocolic transplantation, not only because the rectum is often very irritable after the pelvic' irradiation, but also because terminal nursing care is infinitely easier with an ileal conduit. If the vesicovaginal fistula is due to radiation therapy and there is no active tumour, probably the best chance of successful repair lies with an abdominal transperitoneal approach with bivalving of the bladder (Javadpour et al. 1(73) and interposition of pedicled omentum (Kiricuta & Goldstein 1972) .
Urethrovaginal and very low vesicovaginal fistulas are undoubtedly best approached vaginally, when the brilliant gynaecological techniques with local muscle grafting can be used to good advantage.
Haematuria
Bleeding from the bladder is not uncommon following heavy irradiation, especially when vaginal sources are used. Local haemorrhage areas may often be seen above the trigone or, less commonly, generalized bladder telangiectasia may be present. IJealloop diversion Ten patients with ileal conduits, previously treated for carcinoma of cervix, have been followed up at St Bartholomew's and Royal Marsden Hospitals (Table I ). The indications for urinary diversion were: fistula 5, contracted bladder 2, persistent haematuria 2, ureteric obstruction I. The urinary diversions were done up to 16 years after the primary treatment (average interval 6 years), indicating the long time that may elapse after radiotherapy before late complications demand treatment. These patients are at present well up to 13 years after urinary diversion (average 5 years), but 6 have required further surgery; 5 have a colostomy as well as an ileal loop, because of rectal damage by radiation; and 2 required operation for radiation ileitis. Other complications requiring additional surgery have included revision ofloop (I), revision of stoma (2), removal of staghorn calculi (I), and pyocystis (I). This small series of patients demonstrates several points about ileal loop urinary diversion in patients who have previously been treated for carcinoma of cervix. First, the time interval after primary treatment may be long, but once established, an ileal loop is compatible with prolonged survival. All of these patients have become well rehabilitated, helped particularly by the excellent stoma-therapy services at these two hospitals. In particular, the 5 patients with double stomas (ileal loop and colostomy) have managed to cope with their appliances well, and all have agreed that life with two stomas is infinitely preferable to the problems they had before. The late complication rate is high, indicating the need for careful and prolonged follow up in these cases.
Summary and conclusions
The urological complications associated with recurrent pelvic malignancy may be challenging indeed. It is necessary to emphasize the fundamental importance of establishing beyond all doubt whether or not there is recurrent cancer, as its effects may be indistinguishable from those produced by the late complications of treatment. Ureteric obstruction or urinary fistula may require extensive reconstruction of the urinary tract, when the key to successful surgery is. the importation of well-vascularized tissue such as ileum, omentum or muscle from outside the primary fields of radiation treatment. If reconstruction is impossible, an ileal loop appears to be the diversion of choice. While this is probably not advisable for ureteric obstruction due to active tumour, I would not hesitate to divert the urine for a malignant fistula in order to keep the patient dry during her remaining months.
